STATICS OF A PARTICLE—ATTRACTION.    189.
and consequently the same at every point within .Si. Hence the internal potential, due to Si alone, is C^-V.
Thus, passing from potentials to attractions, we see that the resultant attraction of 'Si alone, on all points on one side of it, is the same as that of tn^ ; and on the other side is equal and opposite to that of the remainder mf of the whole mass. The most direct and simple complete statement of this result is as follows : —
If masses /», m't in portions of space, H, H\ completely separated from one another by one continuous surface S, whether closed or infinite, are known to produce tangential forces equal, and in the same direction at each point of S, one and the same distribution of matter over S will produce the force of m throughout Hr, and that of m' throughout IL The density of this distribution is equal to
n
• — , if jS? denote the resultant force due to one of the masses, and
4ir»                                                                      '
the other with its sign changed. And it is to be remarked that the-direction of this resultant force is, at every point, JS, of S, perpendicular to S, since the potential due to one mass, and the other with its sign changed, is constant over the whole of £
526. Green,»in first publishing his discovery of the result stated1. in § 523, remarked that it shows a way to find an infinite variety .of closed surfaces for any one of which we can solve the problem of determining the distribution of matter over it which shall produce a given uniform potential at each point of its surface, and consequently the same also throughout its interior. Thus, an example which Green himself gives, let M be a uniform bar of matter, AA't The equipotential surfaces round it are, as we have seen above (§ 499 (*))» prolate ellipsoids . of revolution, each having A and A' for its foci; and the resultant force at C was found to be
the whole mass of the bar being denoted by m, Its length by 2«, and A'C+ACby *l. We conclude that a distribution of matter over thfe surface of the ellipsoid, having
47T /(/"-«*)
for density at C, produces on all external space the same resultant forte as the bar, and zero force or a constant potential through the-internal space. This is a particular case of the general result regarding ellipsoidal shells, proved below, in. §§ 536, 537.
526.   As a second example, let ./V consist of two equal particles, at points /, /'.   If we take the mass of each as unity, the potential a£
and therefore
-              -
IP J'Pr fft, from. fft the remainder of all space, and if f (JS) be the potential of masses
